A neurysms and acute dissections are the major diseases affecting the ascending thoracic aorta. These conditions are related; the natural history of an aneurysm involving the ascending aorta is to progressively and asymptomatically enlarge over time, ultimately leading to an acute ascending aortic dissection (type A dissection based on the Stanford classification, type I and II dissections based on the DeBakey classification). Although medical treatments can slow the enlargement of an aneurysm, the mainstay of treatment to prevent dissections is surgical repair of the ascending aortic aneurysm. This is typically recommended when the aneurysm diameter reaches 5.0 to 5.5 cm 1 ; however, studies on patients presenting with acute ascending dissections indicate that up to 60% present with aneurysms Ͻ5.5 cm in diameter. 2 An ascending aortic dissection is a medical emergency causing sudden death in many and, without repair, a death rate of 1% to 2% per hour in survivors of the acute event. Therefore, missed or delayed diagnosis or treatment of a dissection can have catastrophic results because of the high mortality of this condition. An estimated 10 000 Americans die annually of acute aortic dissections. 3 Unfortunately, clinical presentation of dissections can vary from the classic tearing chest pain with pulse deficits to painless events with few physical manifestations. The presentation of dissections also varies because of involvement of different branches of the aorta that can lead to myocardial infarctions, strokes, or limb ischemia. The article by Harris et al in the current issue of Circulation assesses the factors associated with time to diagnosis and treatment of acute ascending aortic dissection using data on Ͼ1200 patients presenting with ascending aortic dissection to emergency departments participating in the International Registry of Acute Aortic Dissections (IRAD). 4
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Many of the factors associated with a delay in the diagnosis of an aortic dissection identified in this study are not surprising. The diagnosis was delayed in patients presenting without pain typical of an acute aortic dissection (stabbing or tearing chest or back pain) or physical findings suggestive of a dissection (hypotension, pulse deficits). The most rapid diagnosis was made using computed tomography or echocardiography as the imaging modality rather than magnetic resonance imaging or angiography. Unexpectedly, factors known to predispose or to be associated with acute dissections, such as Marfan syndrome, a known thoracic aortic aneurysm, or a new aortic insufficiency murmur on examination, did not significantly decrease the time to diagnosis. Another surprising finding was that the diagnosis of a dissection was significantly delayed in women. Previous studies using the IRAD data showed women were less frequently affected than men (32%), were older, presented later after the onset of symptoms, and experienced higher complications and in-hospital mortality than men. 5 The older age, later presentation, and delayed diagnosis of dissections in women could all contribute to the higher complications and mortality observed in women.
Not represented in these data are the patients in whom the diagnosis of a dissection was completely missed. Although accurate numbers are difficult to compile, it is estimated that a diagnosis of dissection is missed in up to 40% of patients. 6, 7 In a recent study of 141 sudden deaths due to aortic dissections presenting to a medical examiner's office, one third of the cases sought medical care because of chest or abdominal pain or dyspnea within the week preceding death. 8 Furthermore, more women presented with sudden death to the medical examiner's office than presented with aortic dissection to hospitals according to this IRAD study and others (42% versus 33%). These findings suggest that the diagnosis of a dissection is not only delayed in women, but also that lack of a diagnosis may also lead to more out-of-hospital deaths in women. A lower frequency of disease but higher rate of death due to aortic rupture is also observed in women with abdominal aortic aneurysms. 9 The patients with sudden death due to dissections presenting to the medical examiner's office were also younger than dissection patients presenting to hospitals. The average age of cases presenting to the medical examiner's office (52 years) was significantly younger than the dissection cases in the IRAD registry (60 years, PϽ0.01). In fact, Ͼ40% of cases were younger than 50 years. Although the difference in age could represent fewer autopsies being performed on older individuals with sudden death, it is important to remember that dissections can occur individuals of all ages, including children and young adults. Many young patients with dissection will have a known risk factor for dissection (features of a genetic syndrome predisposing to dissections, bicuspid aortic valve, or family history of aortic dissections and/or aneurysms). Tragically, because of their young age, many of these patients are not properly diagnosed despite repeated visits to hospitals because there is a low clinical index of suspicion. 10 The study by Harris et al is another step toward improving the diagnosis and treatment of acute dissections. Initial steps to improve rapid diagnosis and treatment of dissection were previously taken by the American College of Cardiology and American Heart Association Task Force on Practice Guidelines in the inaugural guidelines for the management of thoracic aortic disease, which included an evaluation and management algorithm for patients presenting with symptoms possibly attributed to dissections, such as chest, back, or abdominal pain or syncope. 1 On the basis of a targeted history to assess dissection risk factors and physical examination, the patients are classified into low, intermediate, or high risk categories. This algorithm was tested using data on dissection patients presenting to IRAD centers and performed well, with 95.7% of these patients identifiable by a risk factor or classic symptom or sign of an acute dissection. 11 These data suggest that assessment of predisposing conditions for dissection, along with the signs and symptoms, should be hardwired into emergency department triage protocols and electronic medical record systems. Incorporation of this algorithm would lead to the rapid assessment of patients with chest pain and risk factors for dissection, such as those with Marfan, Loeys-Dietz, or Turner syndrome, a known thoracic aneurysm, bicuspid aortic valve or family history of thoracic aortic disease, and subsequent triage to diagnostic imaging. If uniformly assessed in all patients, it could potentially reduce the time to diagnosis in women and ensure that children and young adults are accurately assessed for dissections.
The newly proposed management algorithm focuses on risk factors, symptoms, and signs associated with acute dissection and will not address patients presenting without risk factors, with vague complaints or painless dissections, and with few physical findings. In these situations, diagnosis of dissection would be greatly improved with a sensitive and specific biomarker for the condition. Because an aortic dissection involves destruction of a thick muscular layer of the aortic wall composed of smooth muscle cells and elastin fibers, it is surprising that such a clinically useful biomarker has been elusive. Levels of D-dimer, a breakdown product of cross-linked fibrin molecules, have emerged as a potentially clinically useful biomarker for acute dissections. In a prospective study using the IRAD centers, D-dimer levels indeed performed well in diagnosing acute dissections if assayed within the first 24 hours of symptoms and using a threshold level of 500 ng/mL (negative likelihood ratio of 0.07 and a negative predictive value of 95%). 12 Given these findings, D-dimer levels could be used for further assessment of patients with low risk for dissection on the basis of risk factors, signs, and symptoms when pursuing further imaging would be questionable. A high D-dimer level would increase the suspicion of a dissection or pulmonary emboli and thus provide support for triaging for diagnostic imaging, whereas a low level would support the conclusion that imaging was not necessary.
The ultimate clinical challenge is to prevent the morbidity and mortality associated with acute aortic dissections through the identification of individuals at risk for dissections and the initiation of medical and surgical management of the ascending aorta to prevent dissections. Such management is now routine in patients with Marfan syndrome and includes periodic imaging of the thoracic aorta, medical treatment to slow the rate of growth of an aneurysm, and surgical repair of the aneurysm once the diameter of the aorta reaches 5.0 cm. Similar protocols are recommended but not always followed for individuals with factors predisposing to aortic dissections, such as patients with a known thoracic aortic aneurysm or dilatation, a bicuspid aortic valve, a mutation in a gene causing familial thoracic aortic disease, or a family history of thoracic aortic aneurysms or dissections. To increase the public awareness of these risk factors, and for aortic dissection in general, the Thoracic Aortic Disease Coalition, an organization of foundations and physicians with this shared mission, was recently founded (http://www.tadcoalition.org). These risk factors have been condensed into the Ritter Rules in honor of the comedian and actor John Ritter, who died of aortic dissection. But these rules will not identify the majority of individuals who ultimately present with an aortic dissection, and an unanswered question is how to identify these individuals before dissection occurs. It is clear that further studies are needed to identify the genes and biomarkers that improve aortic dissection risk assessment for the general population.
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